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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To allow the extremely stable supply of video 
images to a data line or respective picture elements by 
using at least >1 charge coupled devices (CCD) as 
means for generating a signal voltage for display. 
CONSTITUTION: A display signal Vin is divided to Vin1, 
Vin2 respectively by analog switch elements 1 04a, 1 04b 
of a high-speed type. These signals are lowered in signal 
band as compared with the input signal Vin. Two pieces 
of the switches 104a, 104b are merely required to be 
provided in a driving circuit, by which the element area is 
drastically decreased. The Vin1, Vin2 are respectively 
transferred through charge implanting circuits 105a f 
150b to CCDs 1 and 2 and are successively sent. The 
respective CCDs operate at clocks &phiv;c and &phiv;'c 
and may be shifted by as much as the phase difference 
component of the Vin1, Vin2. The number of stages of 
the respective CCDs may be half the total number of 
data lines 102. The charge quantity transferred in the 
CCDs is converted to a voltage value and is made into 

about 3V in peak value. The charges of the respective channels are simultaneously sent to a 
control circuit after the end of the charge transfer for one horizontal scanning component. 
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pj ftl x U , *^-&7jxfc*j^-7-r / n/*--3 

^7h'J'^Aittft^S8It?li. # @ * 0 « 
^fcHMclitf \M% O) 7 * - ? << ~C &m*L&k& 

tt. a-SiTFT^(7>;W y ^ V *f # * & 



l*#«#tt<**::fc* tt £ 38 « # :* 52 co ift # * 
<& fc * * a , ttl«l«U < • * "3 . » 

* % * M ffc k # ^ a» S ^ x < * * £ . 
> * # 3* K *fc * * a x h«K**:y 

c ftK # L T , M: «fl^ >h * A » a* * >i/ & 

* y * # ft B ffi * » <fc 3 fct4K*t»l:tt<5iiT 

£ * y 4o-ioo* i: v^o as **t# e *v * 

awseaafcffli* A*^s«t it e^M^ 

A /< * )v 0 /jx ga ft t 8 a ft <a * * k * y . -mm 
g y<0* XtfttabT/J* * < * * fcfc . IS** a 

tTt?y, COfcA, *S.3*7jt**%T/l/5-'7 



%i (0 r * 4 . 

it r * s - * ATlliai 3*ffit±9F» 2 ^fi« 

» ft A /< * it H a * tf* 2 < * ■* x t * 3 
L to L fc * . tff 82 £ *t §S tt A » m /f * A> K £ 

f-5^x7-f ^± 
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*<fc*£Mfftfcfc* 2* tjx y< * - v K & £ T ? a * 

§5 # <o ro iz & n r \t , h 9 > ^ a * # * ^ # * 

i: 3i -3 T ^ i ft , «^Wi:7D-f-f 

y , UKff^sifc^^tf-^^A?^ >^)is 

^mffi^«k 4««j5'«ff:^$ < ft 5 . c<&s*<0® 
**Ji*{fc<oaei&£ia^L;fcfc<7j#*B5 at*a. 

^^f-i> 7 *r v ± (0 m ^ * & * vsig vc m ^ n 

G.t^f-f 70?)$I^lci U & ifc £ n ft Si 

«t*ffiv Pl ie & <o 3* m 

m#v Pl0 # * * & * n f-^ 70^« 

&J0&|B50Vpi ici^nun, x - * ^ >r > 
^Wffvsigo^fffeg:^*. t£#<oaas2ttA« 
mm**) x ^ k\ m m *m % >< * =? << t 

ft jft IJ S/ >J 3 ^ # «h7Vi/7^ (5^»*H5~ 
50^/0.5 i: A U 3 > COH0S Tr*Sf0^«jJK^ 
Jfc * IG - K? /J> S V> . d CD «) * & . i* ft ft *B 
» O «r — # {b T? £ ft o . i^lft^fflO^n 

T n ft tt« tt , Uftj/yayfcJiiiBictf 

s/ ^ « ic « y a u • k ft '< * 7i/ « a \z % m u . r 

-3i 7>T y^U-*^^4tt«btv>fe. L * L . 

4. *nc. «-*<&»aMbic#v^ eo 

T? It „ K7^fflICf ^A^*v^MMi, 

m ^ « m # * # v> *> ts * * # # * * * e co w 

it. h7^^7ry-ho^Sfki:«l:Uf 
>r x <o ** * £ cnici y*fia$ti^^v^;i/*- 
n/Kftg^cDfiTfc, m^/*<7^^Tfcft. zcora 
« * & o a* K it & ^ ^ * ;u & # tfl U . c <o # *J 

^ 5? ft 4 # , c: (0 fc «> iz. u H ic *r ffl <a j* -=e y 



?$Cn¥4"81815(3) 
(0 IS « * It * # * S < * c<0*}ft*»|!tt* 

tt^ir w it + $ fte«-e^^ fc. b* 

b . MsR^^fcTy^ffcii, JE#t«flS<offi6Ba*Mfc 
cotffc vc t? t>t it , c: <n * } ft ra» # ft 

x it m tsv Px e^it. £s55^±0^2attff 
^««jBiciio*sy. v Pl pjR-citaeu:, />ftv>& 

«J * ffi IK b * 81 *!1 2 tv ft i > Ac «> , ^ * ft ? n X 

h-*fctfitft,ftSft£<fc*i>#*?::-f. 
*0*H<fc*LTtt3*Mtfttf<0*y yltt 

f sfeio. amtr y ^it<B^v>« j: < , 
x^y->^^x^^#< r # s : i: e. . a # 
«utasa3*<o*>co«ky%#<. 

<0#«£*(0®<fc*#ftfcaK&*T*ft. CCO 
« ft ft* ft /< * ;i/ & * SI * ft * It , W 12 JK #t S2 

* & (o tt ; ft a <o wtt«Ko«iah^^^-@Pft& 
tf-teomsttitftfan-T?**. * y f y n > * ffl 

v>fcW5ZZtt»>@**-#<fcbkilfcft /< * JU*>Wl& 



- EI « # * SJ >k V * ^ . 

m^*«JEE (ORHtc^ft^a^h-ir^coBft^ 

itrnm. «r»*ft^*7i/K«^fflifc#m# ft sura 
k * ft ?fe ik « ^ » «am^icft 

/h* ft A /< ^ ;v -c <k y a * « * <o y □ x * f 

( BJi <0 II Rft ) 

(Mil ft fe«)<D^®) 

*&9n*. ^ft<fct» — ^r*^a«ttT*ft2 
tt(5«fitk. e> ««ra u: * a jf 1 1*# b . «r 
Ka»tt&^-rft*«0rtffiKaw*««*.#b 
c:ni:^rfii-rftl6«jbic«»<ov hu y^x<^ic 
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m mmzty>t-mm&7j<*mk . nr e a m « & vc '> ft 
< h% 1 ^ <a * w t/^>^*^^»«$*v^ttft 
a * m ■ ic & r . a^fflfst«E^4tsi 

7. (CCD) i:. :<5CCDW^ft>^l/(0« 

©W^»^m-9-tlffi©fi«Xt/&ffl^. ft & «- ® 
*««±©«A«&.m£<0««^ftftfcU**» 

lc * ?S 18 £ * * (^TCCDfcflz^) & x - * 7 



fe . ft *s . ccDcotttfcm^c^^ffiSriejJi-r* 

|UCCDICftM»^)l|J|lii»«t4| 
«*>UO±, ttlBfll 1 <&»J&»*C0IS5£/W T 7. 

nti$iini. ft *? • wn^wccD3»^i± 
<n*J + v 9 y u * y»Rt;e/U =3 > * ^ 3* ffi # 
U fcfifchTfe U , d O JbfcfB 2 0mw&t& t 

CCDl«P»ClkfcJ:U. Z fr&frV 

ft*>:/^*-;t/K@s&*<«ljftr«afc«>/*a 

^afcfc^r--*^ v« tea It * ft < , 

JC^4«^{km#^f-**--CCDJt|-C<EiS^T* 
ft i> ft It . A 7J Ml BU W * > 7 ^ - K 19 



?5Ct1¥4-8l815(4) 
a a m # * ^ y '> ft < * t i a i * * . * o . 

tA^tiSJ^fc. CCDJIUJiJfillltiafe 
31 ■ ft * ic t* . tt8Bft*fll#l;»£»c«-tt9g«? 
^§*!&1-*^>yU>^|5IS&&WU. - £ * a 

i^y7 7@l«k;-|3Sts^t5 7tD^^-f y ^ 

@»nt. «giaw*5 * m am * &mmm + * <*> 

K + #ftte#««a^i**S****IS£fc,fc* 

» ft i/ V a v IS ft i:^fi)lU;^iiffln«, 

B**««tta>Kfti;:.fc*fia#<b&f!* 

HfeCCbft/lv*, ih^Th'JyM^l:* 

7fc5fcfe t> U < li , -;i/KiUE»i:i8ECCD 

0«^«ti:tei35t c <D m m n * 



»4CCDJ!I(0»^ltattntfJ;vs XCCD(5 

$r*>r * ^ it -f;f-c + #*t#-c*s. 

j£«ra*&4>ft<-r*rfc#-c*. ccdsucoi 

ft y , ^ *& k (sr e> * ^ m * 0 m m * a » ft ^ • 

X. H K & * ft It , ^<y7T0«fti:«?«$^T 
* 1* »* A, * M 1? * , />> o , A Jf CD IS ft ft 
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* y . c <*> *h * \t a m m a m m s r 0 * at <b . 

A'^IHIUbfc^bTi, osteon v> 

x k y y^x^i«t&^m»M^«ii%^-riaT'* 

ft. ^S^«tt|fi»*O7KI>X7'<>10Uf 
3 «k y M'jA Jii, TKl/^9^yl01tt7KU^B 

* EJ #! u r , a « /< ;u x # bi flo * ft ft . 

H8 L T • ^ - * 5 ^ W02 ic t, Kfcfe ^ tfBJira $ 

ft*#, d^^tfim-^iRJiD-r^fctttJD. * & 
^«taiEii@»^*^«^^^0(a)ic^$ftr 
i> ft . 

S^fS^Vin It. »3lM^(07tDir^^y 

* 311 104a. 104b IC «k U . * ft-T *>Viru , Vin, t 
#*JSftft. Vln,, Vin.lt. m 1 ®(b) VC^-T J; 

107 ic y - h * 108 & A0-r 4 c t k ck y . a 
ffiffl 109 ic&^ftft. 

a^x-Tv^ 106 A^7«12iftUSjRRn%- 
KfcJ;iJ. B£«J»»*109 *>#a5 -f V110a& 
CMlObOfttt **<b2 it & . dOm^lt. y 7 
7 7>^li4illtf-i« 5*<>l02l::i£i=,ftft. 

::t. **109<b #ii 5 * >notc auraf * W£ 
it « » tt T * y , m^«fiiffcb-c4v*:iraiLfe. 

r * o ifx-< * ^106 *^*v«iBhft*o 
Jtlfeikm-^^^c^^^v^v^WfHI^fcL, 106 

* * 7 1: * U . *fcte##IStf#*ftfcccD-e 
©*«t«#<D tgi£tfW*?£ ft ft . -rfcfc*,^-* 

tt ^ <& # <B m H jftff & ;b ft X V> ft t * „ 

<0*36«fc^t-**^ffl^<JD« « 3 ft* C C D T 
ftfcfcftft. fcfc. 7fD4*X>r*^106 ^ > 

ttlfc^iiicity hA^fyfin * y . ft 

#g*l09CD«{fc £ i; iz h«l&«il3 0D«ttnA 

6*>C»Uty MT8<. 

ft -f ft fc «> , f-f 7^ v±©aml9tli:^»^ 
-K t&J$#fcft. *0>ttfc&j*-rfcco 



T5ffil¥4-81815(5) 
e>^ffitt$ftr. A^m^vin KifcKm^*!** 
tt < u x ft . *'© e t* ® # -cit . ^ - * ^ 

>«*£[f3»<&iS»7*05rx-< y * « 5? -C * ft 
**. *3Sfi&ttTMt 104a. 104b© 2 -5r % tt W ft fc- It 
■C«k<. m*MVL it ftT tf # ft . Vin, , 

Vin, l± -t ft-fft ftft a A®i&105a t 105b (:3 It , 
CCDUl^CCD2i:|E5!SU. J* ft S * ft T 
l> < . CCD1, CCD2li2«(DCCD1?ifi)l 
H ft ^ay^*eai/*e-C»|^$ftft. * *J . 
CCDli:CCD2C[)^ny^tJgl0(b) 0 
Vin* , Vin, © (4 « m to tz V r 6 U 0 £ b T % 

J;V^ ^CCDItBi»lt*^»«Tlt. 

+ z*ttm\t* «ff it ^ - o mv W 3 

^>v*;i/^««tt~-^iclW#p@a|^53|^nft. 
ffiiB(e) It. C C D * 6 A v y 7 @Nt * -e <©« 

^<prtri^rH-e*y. isiH(d) ^t0i#«<r 



^«Ajf(Daia*t?*ft, «ft»$:^t^^-c^^ 

fi*t^Ift-rftMte«U:W:. » « « ffi «: fit it . - 
^0>*(ftVco.|Ctt^LT*? < . 'fftftJfltVcoa* *. 
^ IC X 8ftKfb $ it ft Vco«±V T lc (V T Lctt«cA 

unt^iff) ®«4ftuaift*©R^tt <c ^. 

^^IftlPl'T? It . Vcoi^6 V, Vtlc*» 2 VT tb ft CD 
T , Btmm * <h ^ *> 4 — 8 V (O 16 H tt «1Sd <D « » 

ft^)ltgglH(e) ■ClStiffi^2-4 
lOV0«H-C-tft-Tftl52VcD*£EllH-e*ft. 

tt-^r. *^«r«-eitccDTtei»5ftft«iBfii 

tt*53V«i:U tt*««^a*110aa t/ b <B*£ 

)S^;i/xiuvHt, iE*m^it7-iov. 
A *m ^ i* o - 3 v t ft * vc u . ta is , & 
^ « * i: a ^ M'« BI&!H!U:lV<&*7ir?/ hfc*? 
ffifl^icira^Tfc<c:i:icJ:y, iE « m ^ & 8 — 1 1 
V. Aifflf Vcoi6 Vk^ t 

ism^tc^-t * tt*m#vi« it * & d *>«ttfi 
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5 J: ^ I: 1 1 < . cw«k^^*^fifi^Ti±e- 
^ttTS-lOVi&S^&jjtm-^ttEHS & C C D 
® i£ T'tt 3Vta»f SCklU U. C C D <3 IS 

ftfc* *g Jfc&*#iS*fcllOa. 110M- BUD* ^ * 
^§«£^MiAt/UOa t llObflXfcfflBQGUt. * 

ft it * . 10(d) *c a* -r* * » « <o » 
^ * 01 m m m & * ? - * « - * & * u * r> . r k 

«»»*109O#fea»110a f ll0bl± — *fc-r*d.i: 
# T & * • X. CCD0«^^ytlJt7ta;f 
it. *V^9V#>^^IHIrt^*«l 
ki tt *. ft ft . & T ft & 3Mt ft < . ft * <D * 
v^7i/^-;i/KEI«tffl©r-^n y* * ■< y ic Jfc * , 

fr*. m*mx < x . *&mwv \tm 

Ltil^Sn5'>7 hUi^A^ 205 & «fc £ ft * . 

A # 7 > 203 a>£A;fc3ftk#fll{a^ 
It, 7tD iTX>( 202 K«fcU7K¥£SE#CC 
D201 #£«fci£i=>ft*. ^. *-<y^ 202atfra 
CD** ttfcte^liCC D 201a ft **¥8*i*nw*t 
JSbfc£nyy-e|E38£ft. <g5&fik^Dy^tt# 
ih"T5. 1/ * a <& * . #ccof t v*^k:»« 
£ txtcT-t U 7 A>T y ^ 206a, 206b - ft IC * 

v # » t ft y*Ef<Hk:*ffi#jSe>ft*. 

&S#fc©#lBft^ffiEW*&2[a(b) IC^t. 
Iff i£ O J; 5 K , CCD«»^-y>^;wcom^ftt. n 
>Ka-;Hft207 a^j t , 7 :r a 

y* X * y 206a, 206b -i*^^lkti*kl: 
<fc U . «<0tt*£*2O8a, 208b,- lc S X. £ 

ns, i«s * <&#ii*tti*zo9, 2io(t. m 1 co 

A U '>ft V> te^lttfft: (*$»«ttt3 ViaOT. 
tt&*IB*&T*<BK+#ft*£&»*fcft<&;£® 
T ft * . *^ft*!Tli7V<B*gfl£/*;i/*$;^*_* 
SfclC^U. tt& & IBlfr-r ^ 0 VCfcE ft lOViax 



m sn* * ft 2 * t * < ; « * 7 -r > 

102 *jMC&&§207^a^;Wy?'&R 

ic * • &l&ftfc^fc<x* ?>y:frt<o#*<o«* 
* u: ± * {5 ^ * E <a v ^ * 3? £ v> . ten 

fc * * (s * od is n @ n # m a t * * . 

(*&2tf>£««) 
i*20iffl^Ttt^t5. 15 2 0 (a) li^i 

.*«J*ft*¥****fcm*teaSJBCCDZ01a f 
201b- *: 19 * . #CC DOIE^ft 
*¥@$»#&22tf*. CCDIUI8, 3 48 X H 

4 ft ^ 5*. (7) n T ft -C * Jt ft £ It * v> . * £ 
»ifltli2liCCDfcffl^fe. #CCD201 (OA 
*J«l-»t, TTh a y**-< y * 202a, 202b- - # ft U . 
dft^ltV^-rft%a^<a^A/J : 5WV 203 
4*vt^S, 7^-a^x-ry^ 20 2 <& a > h n - 
/l/*- h 204a, 204b- tt. *¥ra»'<A':*fcPllH) 

fcfUTV**. **2O60 ^tift« 209fc 210 iZ ft it! T 

a it *b <o * ^ . ^TK^ift^fG^AcS^feco^a 

J0 221 li£T|BJ«Igftfc:* X. ffi*9C0*^lt, * 
MA XI 221 tt 1 >!r # KmWmW) ^ ft a . «#lt 

-Cft«- h7>'>'X5»2I0a, Z10b-I*. ««JS« 
208a, 208b M, Cltt t J& 6 ii» C A, U ir y h « (flr 
M 212 OttttC'Jty ht4f;«)(0i(D-C, n> 
ha-;i/«211 UlU-fey h^/px^fpini-r*. c 
CD*ft<D»J&£« 208 ^©«Si&. fft*)*», h 

5 VA7 7 -y-h206 ^^v^jiic-T^tami^ 
ij -fe y h ft T £ < <& S ft 2» . ffl «j n ft 208 

IS 220a, 220b- IC » iO * ft 6 . rCT. /< y 7 r 
@ 8ft It . nf > V^jl/MOS h7>i?Xii 213a, 
214a, - • t p ^ V * ;UM O S h5>t;x5t2l3b t 
214b,- (OfflUlUT b T ft U . »*»* 208a, 

208b - -e (D <r> u - y ^M^t? * ft it . fftAW 

221a, 221b, - <B*«nj-y#ft^"Cfc. 
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fctfpjffei:**. leic, Z <DjR#«£ 220a, 220b 

- \t • e * ffl k : fiusea^^t°i»ft5R^&i/fi 

*fc*$fc*§££*&*rUTv**tf. '< y 7 7 0 

A v -< > (f-M-fV) tt 7 X * & . X. # 
l**<, K»3f 100% <3*3iaiHl «* ft fls it #ik U . ft 

*C 305 $:JBftr*^tCi^^*flES:^ 

*. -c *> < . i^A(^w«^0?&«»iiatc^-r» 

h 5 > x 7 7 y — h 306 tt. a>ha-;HSfV T 
fc: J: y , iBI«Df-fJl'-3Sfi:^«?t5CCD 
9- + /I/ 309 K BJfjn £ *v * . fcfc. 

tt; h h7>->'X5 307 K «fc lj . $ * 0 £ ft & \Z 
^W7^«nfeiJty h^W7^7^f V 308 [BJ 

B^:ftLT&tt£tvfcfitt««309 tt. d *v i: 
^$«g|Hotfi»J, fefc^tf CCD301 <D 

a » j£ />" * , «*W;*--t/K#tf;Lk* 

D7h-^tt*4U^. WA-i*, ® 3 0(c) H 
7* * * e> lC . *5^X9Y >0^O *i K 

£E ^ W X A VpCO & B5R311a,311b K *t L T * 



?IP«T¥4-81815(7) 

(83<0£ffc*|) 
Jg3H^*««K:J:*KI*ffi«*«w»K<0 

CCDSOla, 30lb-« K » o T H ft *£ j£ 2 ft. IE 
«ftV^ib»ii, *fil«**^ife»J. CCD 

ant * ft-c & . jc-ic. @®<o 
rt¥£*#<o**^m#i*. x-5»5>rvffi»]fflc 

CD 302 |*it:<Bi£3ft. *^>m**^^S/777> 
yfeiJlt, & 7 s - 5 9 4 V303a, 303b, 303b, - 

i: ira £ ft s . c<o«^it#x-5 5-rv-3iFic 

* a * ft . *jrtn«m**cwHorjn*«iiff*n. 

ihii|0]ffllT^r-f 7-f ^J:(0«t^CCD 
30la, 301bJ*3 8r<5j&LTV> < . 

* * . x-^^vicajtasfta&^m^iij&fc 

m u: * r * ic — ^ <n s 4 x a vpx , a v P , ft< * 
fcfcft*. «2kttic#tticHMtfl|jft2ftT^lv 

«AV Plf A Vpj.tt^t u < & £ d ^ » £H*# 

*<»i^;/xfc4ij ( * *& * be *nc i* - a <& 
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